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(54) Magnetic recording and reproducing method, and magnetic recording and reproducing 
apparatus 



(57) To facilitate highly accurate editing with refer- 
ence to the audio and to reduce the cost for facilitating 
highly accurate editing with reference to the audio, the 
following features are adopted: A slow-motion reproduc- 
tion is enabled by reproducing video and audio signals 
recorded on a magnetic tape in a digital format at a 
speed lower than that of the normal reproduction and 
outputting a video signal of the same frame or field over 
a plurality of frame or field periods. An audio switching 
signal is generated in accordance with a variation in the 
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video signal and the output of the audio signal is control- 
led in response to the audio switching signal, so that of 
the plurality of frame or field periods over which a video 
signal of the same frame or field is repetitively output- 
ted, only during one frame or field period immediately 
after the video signal varies, the audio signal is output- 
ted, and during the remaining frame or field periods, the 
output of the audio signal is stopped. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a magnetic record- 
ing and reproducing method for slow-motion reproduc- 
tion of video and audio signals recorded on a video tape 
of, for example, a DV (digital video) format and a mag- 
netic recording and reproducing apparatus capable of 
slow-motion reproduction of the video and audio sig- 
nals, said magnetic recording and reproducing appara- 
tus being frequently incorporated in a laptop editor or 
installed as a part of studio editing equipment 

2. Description of the Prior Art 

FIGs. 4(a) and 4(b) show block diagrams of a con- 
ventional magnetic recording and reproducing appara- 
tus. FIG. 4(a) is a block diagram of a recording system. 
FIG. 4(b) is a block diagram of a reproducing system. 

Referring to FIG. 4(a), an A/D (analog-to<Jigital) 
converter 1 1 has a function to convert an analog video 
input from a television camera or other video tape 
recorders into a digital signal. A data shuffling circuit 12 
has a function to selectively capture the output data 
from the A/D converter 1 1 and a digital video data input 
from a digital video tape recorder or a digital camera to 
perform data shuffling. A data compressing circuit 13 
has a function to compress the output data of the data 
shuffling circuit 12 through two-dimensional discrete 
cosine transformation. 

An A/D converter 14 has a function to convert an 
analog audio input from a microphone amplifier or other 
video tape recorders into a digital signal. A sampling fre- 
quency converting circuit 15 has a function to selec- 
tively capture the output data from the A/D converter 1 4 
and a digital audio data input from a digital video tape 
recorder or other digital sound sources to perform sam- 
pling frequency conversion. 

An error correcting code adding circuit 16 has a 
function to add an error correcting code to the output of 
the data compressing circuit 13 and the output of the 
sampling frequency converting circuit 15. A variable 
length coding circuit 17 has a function to code the out- 
put of the error correcting code adding circuit 16. The 
output of the variable length coding circuit 1 7 is sent to 
a magnetic head (not shown), so that the video and 
audio signals are recorded on a magnetic tape in frame 
units, for example, in the DV format. 

Referring to FIG. 4(b), a detecting circuit 21 has a 
function to detect a signal outputted from the magnetic 
head (not shown) sliding over the magnetic tape. An 
error correcting circuit 22 has a function to perform error 
correction on the digital signal outputted from the 
detecting circuit 21. A decoding circuit 23 has a function 
to decode the video data included in the digital signal 



outputted from the error correcting circuit 22. A data 
deshuffling circuit 24 has a function to deshuffle the 
data outputted from the decoding circuit 23. The data 
deshuffling circuit 24 outputs digital video data which 
5 are used for digital dubbing. 

A D/A (digrtal-to-analog) converter 25 has a func- 
tion to convert the output data of the data deshuffling 
circuit 24 into an analog signal. The analog video output 
is sent to a video monitor or used for analog dubbing. To 
w the error correcting circuit 22, a frame control signal in 
slow-motion reproduction is added to control the error 
correcting operation in slow-motion reproduction. 

A sampling frequency converting circuit 26 has a 
function to perform sampling frequency conversion on 
is the audio data included in the digital signal outputted 
from the error correcting circuit 22. The sampling fre- 
quency converting circuit 26 outputs digital audio data 
which are used for digital dubbing. 

A D/A converter 27 has a function to convert the 
20 output data of the sampling frequency converting circuit 
25 into an analog signal. The analog audio output is 
sent to an audio monitor or used for analog dubbing. 

In the magnetic recording and reproducing appara- 
tus shown in FIG. 4, in the case of the signal processing 
25 in recording, the video signal is delayed by a total of two 
frames: one frame in the data shuffling operation and 
one frame in the error correcting code adding operation, 
whereas the audio signal is delayed only by one frame 
in the error correcting code adding operation. For this 
30 reason, although not shown in the circuit of FIG. 4, a 
means for delaying the audio signal by one frame is pro- 
vided in order to synchronize the recording timing of the 
video and audio signals. 

Likewise, in the case of the signal processing in 
35 reproduction, the video signal is delayed by a total of 
two frames: one frame in the data deshuffling operation 
and one frame in the error correcting operation, 
whereas the audio signal is delayed only by one frame. 
For this reason, although not shown in the circuit of FIG. 
40 4, a means for delaying the audio signal by one frame is 
provided in order to synchronize the reproduction timing 
of the video and audio signals. The signal processing is 
performed in frame units. 

FIG. 5 shows the timing in the recording and repro- 
45 duction of the video and audio signals. FIG. 5(a) shows 
the timing in recording. FIG. 5(b) shows the timing in 
normal reproduction (normal-speed reproduction). Ref- 
erence characters A, B, C, D and E in the figures repre- 
sent frames. FIG. 5(a) shows that when the video input 
so and the audio input are added in synchronism with each 

other to the frames A, B, C the recording by the 

magnetic head is performed on the frames A, B, C, ... 
with a delay of two frames from the video and audio 
inputs. FIG. 5(b) shows that when the reproduction by 
55 the magnetic head is performed on the frames A. B, C, 
.... the video output and the audio output are performed 
on the frames A, B, C, ... with a delay of two frames from 
the reproduction by the magnetic head. 
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Ttie magnetic recording and reproducing apparatus 
is capable of a 1/n-speed slow-motion reproduction in 
which the average transport speed of the magnetic tape 
is 1/n that of the normal reproduction. Here, n is an inte- 
ger not less than 2 but not more than approximately 30. 5 
In the 1/n-speed slow-motion reproduction, a slow- 
motion reproduction at a speed 1/n the normal repro- 
duction speed is performed by reproducing video and 
audio signals recorded on a magnetic tape in a digital 
format such as the DV format at a speed 1/n that of the 10 
normal reproduction and repetitively outputting a video 
signal of the same frame over n frame periods. The 
magnetic recording and reproducing apparatus is also 
capable of a variable speed slow-motion reproduction in 
which the speed of the slow-motion reproduction is var- 15 
iable from 1/2 (n=2) to approximately 1/30 (n=30). 

The repetitive output of a video signal of the same 
frame over n frame periods is realized by storing one 
frame of the data obtained by the error correcting circuit 
22 in an error correction interpolating memory 29 and 20 
outputting the one frame of the data stored in the error 
correction interpolating memory 29 n times. When the 
magnetic tape is transported to reproduce the data of 
the next frame, the data in the error correction interpo- 
lating memory 29 are updated. The frame control in the 25 
slow-motion reproduction is performed based on a con- 
trol signal (speed information) for sending the same sig- 
nal n times. 

Referring now to FIG. 6. there is shown a difference 
in video and audio signals between the normal-speed so 
reproduction and a 1/3-speed reproduction. FIG. 6(a) 
shows the manner of the video output and the audio 
output in the normal-speed reproduction and indicates 
that the frames of the video and audio outputs are 
changed to A, B, C, ... every frame period. FIG. 6(b) 35 
shows the manner of the video output and the audio 
output in the 1/3-speed reproduction and indicates that 
the frames of the video and audio outputs are changed 
to A, A, A, B, B. B, C, C, C. ... every frame period, i.e. 
video and audio outputs of the same frame are repeti- 40 
tively outputted over three consecutive frame periods. 

The above-described conventional magnetic 
recording and reproducing apparatus is capable of the 
1/n-speed slow-motion reproduction in which the value 
of n is variable within a predetermined range, for exam- 45 
pie, for the purpose of editing, and in the 1/n-speed 
slow-motion reproduction, the audio is outputted 
together with the video. The reason why the audio as 
well as the video is outputted is that it is insufficient to 
perform editing only with reference to the video but it is so 
necessary to perform editing with reference to the 
audio. For example, in editing video and audio signals 
representative of a reporter making a comment, it is 
necessary to accurately determine the start timing of 
the audio generated by the reporter while monitoring 55 
the video. This is because editing performed only with 
reference to the video can result in a trouble such that 
the beginning of the audio is missing. 
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However, when an audio signal of the same frame 
is repetitively outputted over a plurality of frame periods 
in the slow-motion reproduction, the waveform of the 
audio signal is changed to one completely different from 
the original waveform and since the same waveform is 
repetitively outputted, the audio is changed to one com- 
pletely different from the aucfio in the normal reproduc- 
tion. This makes the recognition of the audio difficult. 
Consequently, although the audio is also outputted in 
the slow-motion reproduction, it is not easy to perform 
editing while listening to the audio, for example, to deter- 
mine the start point of the audio to cut the video and 
audio signals at the point and connect them to other 
portions, so that it is difficult to perform editing with high 
accuracy. 

An audio signal processing method has already 
been proposed which solves the above-mentioned 
problem that outputting audio signals as they are in the 
slow-motion reproduction makes the recognition of the 
audio difficult. According to the method, for example, 
when a 1/3-speed slow-motion reproduction is per- 
formed, one frame of video signals are outputted three 
times, whereas for the audio signals, the time axis is tri- 
pled and one frame of audio signals are outputted once 
during three frame periods to synchronize the audio to 
the video reproduced in slow motion at a speed 1/3 the 
normal speed. Likewise, when a slow-motion reproduc- 
tion in the reverse direction is performed, with the time 
axis being tripled and reversed, the aucfio is synchro- 
nized to the video reproduced in slow motion. 

In the slow-motion reproduction in the reverse 
direction, since the order of the audio is reversed, it is 
necessary to temporarily store the audio in the memory 
and read it out in reverse order. This is because in the 
slow motion reproduction in the reverse direction, the 
reproduced audio is not reversed since the rotation 
direction of the cylinder is the same although the trans- 
port direction of the tape is reversed. Therefore, it is 
necessary to reproduce the audio in the reverse direc- 
tion by storing the audio in the memory and reading it 
out in reverse order. 

According to the time axis extending method, 
although the frequency of the outputted audio 
decreases, the waveform is substantially similar to that 
of the aucfio signal in the normal reproduction, so that 
the audio is easily recognized. Consequently, the edit- 
ing with reference to the audio is facilitated. 

However, to perform the time axis extending opera- 
tion or the time axis reversing operation of the audio sig- 
nal, a time corresponding to at least one frame is 
necessary. For this reason, when the slow-motion 
reproduction is performed, the aucfio tags behind the 
video. This causes a nonsynchronism between the 
video and the audio. When editing is performed in 
accordance with a time code at a splice of the video 
which time code is read based on the timing of the audio 
while the editor is listening to the audio, since the editing 
is performed with the video and the audio not being syn- 
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chronized, the start point of the audio differs from an 
intended timing. Because of the non-synchronism and 
the difference in timing, editing cannot accurately be 
performed. In addition, since the time axis extending 
operation or the time axis reversing operation of the 5 
audio is performed, the circuit structure is complicated, 
so that the cost increases. 

Another possible method is to record the audio on a 
cue track in an analog format and perform editing while 
reproducing the audio on the cue track According to 10 
this method, however, to synchronize the audio to the 
reproduced video signal recorded in a digital format, for 
example, it is necessary to provide an analog delay ele- 
ment for delaying the audio by the time corresponding to 
one frame. For example, in the 1/3 slow-motion repro- is 
duction, it is necessary to provide an analog delay ele- 
ment for ensuring a delay time three times that of the 
normal reproduction. Consequently, the number of ana- 
log delay elements is great and the cost increases 
accordingly. Thus, it is difficult to handle the slow-motion 20 
reproduction with the analog audio. 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to 25 
provide a magnetic recording and reproducing method 
and a magnetic recording and reproducing apparatus 
facilitating editing with reference to the audio and ena- 
bling the editing to be performed with high accuracy. 

Another object of the present invention is to provide 30 
a magnetic recording and reproducing method and a 
magnetic recording and reproducing apparatus capable 
of reducing the cost for facilitating the editing with refer- 
ence to the audio. 

According to a magnetic recording and reproducing 35 
method of the present invention, in performing a slow- 
motion reproduction by reproducing video and audio 
signals recorded on a magnetic tape in a digital format 
at a speed lower than a speed of a normal reproduction 
and repetitively outputting a video signal of the same 40 
frame or field over a plurality of frame or field periods, 
the audio signal is outputted only during a part of the 
plurality of frame or field periods over which a video sig- 
nal of the same frame or field is repetitively outputted, 
and during the remaining part of the frame or field peri- 45 
ods, the output of the aucfio signal is stopped. In this 
case, it is preferable for editing that the audio signal be 
outputted only during one frame or field period immedi- 
ately after the video signal varies. The speed of the 
slow-motion reproduction ranges from 1/2 to 1/30 the so 
speed of the normal reproduction. 

According to this method, the recognition of the 
audio is facilitated in the slow-motion reproduction and 
since there is no time lag between the video and the 
audio, non-synchronism is not caused between the ss 
video and the audio. In addition, when editing is per- 
formed in accordance with a time code at a splice of the 
video which time code is read based on the timing of the 



audio while the editor is listening to the audio, since 
editing is performed with the video and the audio being 
in synchronism with each other, editing is accurately 
performed. 

A magnetic recording and reproducing apparatus of 
the present invention is capable of performing a slow- 
motion reproduction by reproducing video and audio 
signals recorded on a magnetic tape in a digital format 
at a speed lower than a speed of a normal reproduction 
and repetitively outputting a video signal of the same 
frame or field over a plurality of frame or field periods, 
and switching means for controlling the output of the 
audio signal in response to an audio switching signal 
outputted in accordance with a variation in the video sig- 
nal is provided so that of the plurality of frame or field 
periods over which a video signal of the same frame or 
field is repetitively outputted, only during one frame or 
field period immediately after the video signal varies, 
the audio signal is outputted, and during the remaining 
frame or field periods, the output of the audio signal is 
stopped. 

According to this feature, the recognition of the 
audio is facilitated in the slow-motion reproduction and 
since there is no time lag between the video and the 
audio, non-synchronism is not caused between the 
video and the audio. When editing is performed in 
accordance with a time code at a splice of the video 
which time code is read based on the timing of the audio 
while the editor is listening to the audio, since editing is 
performed with the video and the audio being in syn- 
chronism with each other, editing is accurately per- 
formed. In addition, since only the switching means for 
controlling the output of the audio signal in response to 
the audio switching signal outputted in accordance with 
a variation in the video signal is necessarily added for 
that purpose, the cost hardly increases. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows block diagrams of the structure of a 
recording system and a reproducing system of a 
magnetic recording and reproducing apparatus 
according to a first embodiment of the present 
invention; 

FIG. 2 shows a block diagram of the structure of a 
reproducing system of a magnetic recording and 
reproducing apparatus according to a second 
embodiment of the present invention; 
FIG. 3 shows a block diagram of the structure of a 
reproducing system of a magnetic recording and 
reproducing apparatus according to a third embod- 
iment of the present invention; 
FIG. 4 shows block diagrams of the structure of a 
recording system and a reproducing system of a 
conventional magnetic recording and reproducing 
apparatus; 

FIG. 5 shows a timing chart of the video input, the 
audio input and the recording by a magnetic head 
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and a timing chart of the reproduction by the mag- 
netic head, the video output and the audio output in 
the magnetic recording and reproducing apparatus 
of FIG. 4; and 

FIG. 6 shows the manners of the video output and 
the audio output in the normal reproduction, and in 
a 1/3-speed reproduction in the prior art and in the 
embodiments of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Hereinafter, embodiments of the present invention 
will be described with reference to the drawings. 

[First Embodiment] 

FIGs. 1(a) and 1(b) are block diagrams of a mag- 
netic recording and reproducing apparatus according to 
a first embodiment of the present invention. FIG. 1(a) is 
a block diagram of a recording system. FIG. 1(b) is a 
block diagram of a reproducing system. The recording 
system shown in FIG. 1(a) is the same as that shown in 
FIG. 4(a). The reproducing system shown in FIG. 1(b) is 
the same as that shown in FIG. 4(b) except that a 
switching means 28 is added. 

Like the conventional magnetic recording and 
reproducing apparatus, this embodiment is capable of 
slow-motion reproduction by reproducing video and 
audio signals recorded on a magnetic tape in a digital 
format at a speed lower than that of the normal repro- 
duction and repetitively outputting a video signal of the 
same frame over a plurality of frame periods. As shown 
in FIG. 1(b), the switching means 28 for controlling the 
output of the audio signal in response to an audio 
switching signal outputted in accordance with a varia- 
tion in the video signal is provided on the input side of 
the sampling frequency converting circuit 26 so that the 
supply of the audio data to the sampling frequency con- 
verting circuit 26 is intermittent. Consequently, of the 
plurality of frame periods over which a video signal of 
the same frame is repetitively outputted, only during one 
frame period immediately after the video signal varies, 
the audio signal is outputted, and during the remaining 
frame periods, the output of the audio signal is stopped. 

The audio switching signal is generated by an audio 
switching signal generating circuit 30. The audio switch- 
ing signal generating circuit 30 recognizes that new one 
frame of signals are captured based on the output sig- 
nal of the error correcting circuit 22 and determines dur- 
ing which frame period of the frame periods over which 
the video signal is outputted n times the audio signal is 
outputted based on the slow-motion reproduction con- 
trol signal, thereby generating the aucfio switching sig- 
nal. 

FIG. 6(c) shows the manner of the video output and 
the audio output in this embodiment. FIG. 6(c) shows 
the video output and the audio output in the 1/3-speed 



reproduction and indicates that the frame of the video 
output is changed to A, A. A, B. B, B. C, C, C, ... every 
frame period, i.e. a video signal of the same frame is 
repetitively outputted during three consecutive frame 

5 periods, whereas the audio signal is outputted every 
three frames, i.e. the frame of the audio output is 
changed to A B, -, C. ... Here, represents 
that the audio is not outputted. 

According to this embodiment, when a video signal 

to of the same frame is repetitively outputted over a plural- 
ity of frame periods, the audio signal is outputted only 
during the first one frame period of the plurality of the 
frame periods, so that the recognition of the audio is 
facilitated in the slow-motion reproduction and since 

is there is no time lag between the audio and the video, 
non-synchronism is not caused between the video and 
the audio. When editing is performed in accordance 
with a time code at a splice of the video which time code 
is read based on the timing of the audio while the editor 

20 is listening to the audio, since editing is performed with 
the video and the audio being in synchronism with each 
other, editing is accurately performed. In addition, since 
only the switching means 28 for controlling the output of 
the audio signal in response to the audio switching sig- 

25 nal outputted in accordance with a variation in the video 
signal is necessarily added for that purpose, the cost 
hardly increases. 

[Second Embodiment] 

30 

FIG. 2 shows a block diagram of a reproducing sys- 
tem of a magnetic recording and reproducing apparatus 
according to a second embodiment of the present 
invention. The recording system is the same as that of 

35 FIG. 4(a). The reproducing system is the same as that 
of FIG. 1(b) except that the switching means 28 is 
inserted in a different position. 

In this embodiment, as shown in FIG. 2, the switch- 
ing means 28 having the same function as that of the 

40 first embodiment is provided on the output side of the 
sampling frequency converting circuit 26 and at the front 
of the point where the audio data are outputted to the 
outside. 

Moreover, as shown in FIG. 2, the switching means 
45 28 tor controlling the output of the audio signal in 
response to the audio switching signal outputted in 
accordance with a variation in the video signal is pro- 
vided on the output side of the sampling frequency con- 
verting circuit 26 and at the front of the point where the 
so audio data are outputted to the outside so that the sup- 
ply of the audio data from the sampling frequency con- 
verting circuit 26 to the D/A converter 27 and the supply 
of the audio data to an external video tape recorder and 
the like are intermittent Consequently, of the plurality of 
55 frame periods over which a video signal of the same 
frame is repetitively outputted, only during one frame 
period immediately after the video signal varies, the 
audio signal is outputted, and during the remaining 
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frame pertods, the output of the audio signal is stopped. 

This embodiment produces the same advantages 
a ■ the first embodiment. 

[Third Embodiment] 5 

FIG. 3 shows a block diagram of a reproducing sys- 
tem of a magnetic recording and reproducing apparatus 
according to a third embodiment of the present inven- 
tion. The recording system is the same as that of FIG. to 
4(a). The reproducing system is the same as that of 
FIG. 1 (b) except that the switching means 28 is inserted 
in a different position. 

In this embodiment, as shown in FIG. 3, the switch- 
ing means 28 having the same function as that of the is 
first embodiment is provided on the output side of the 
sampling frequency converting circuit 26 and at the rear 
of the point where the aucfio data are outputted to the 
outside. 

As shown in FIG. 3, the switching means 28 for con- 20 
trolling the output of the audio signal in response to the 
audio switching signal outputted in accordance with a 
variation in the video signal is provided on the output 
side of the sampling frequency converting circuit 26 and 
at the rear of the point where the audio data are output- 25 
ted to the outside so that the supply of the audio data 
from the sampling frequency converting circuit 26 to the 
D/A converter 27 is intermittent. Consequently, of the 
plurality of frame periods over which a video signal of 
the same frame is repetitively outputted, only during one 30 
frame period immediately after the video signal varies, 
the audio signal is outputted, and during the remaining 
frame periods, the output of the audio signal is stopped. 
The supply of the audio data to an external video tape 
recorder and the like is performed in a similar manner to 35 
that of the conventional apparatus. 

This embodiment produces the same advantages 
as the first embodiment. 

While in the above-described embodiments, in the 
slow-motion reproduction, the audio signal is outputted 40 
only during the first one frame period of the plurality of 
frame periods over which a video signal of the same 
frame is outputted and the output of the audio signal is 
stopped during the remaining frame periods, the audio 
may be outputted over two or more frame periods. After- 45 
natively, the audio signal may be outputted during the 
second and succeeding frame periods. 

In these embodiments, to facilitate the recognition 
of the audio in the slow-motion reproduction, the audio 
signal is outputted only during the first one frame period so 
of the plurality of frame periods over which a video sig- 
nal of the same frame is outputted irrespective of the 
speed of the slow-motion reproduction. However, it is 
considered that, when the speed of the slow-motion 
reproduction is high to a degree, the discontinuity of the 55 
audio caused by the thinning out of the audio signal is 
more conspicuous than the non-synchronism caused by 
the time lag between the video and the audio associ- 



ated with the time axis extending operation and the time 
axis reversing operation. Therefore, the audio may be 
outputted in such a manner that when the speed of the 
slow-motion reproduction is low, i.e. when the value of n 
is high, the audio is thinned out (the audio is outputted 
only during one frame period and the audio is not out- 
putted during the remaining frame periods) and when 
the speed of the slow-motion reproduction is high to a 
degree to be close to the speed of the normal reproduc- 
tion, the audio produced by the time axis extending 
operation or the time axis reversing operation is output- 
ted. 

While the above description of the embodiments is 
given with respect to the slow-motion reproduction in 
which a video signal of the same frame is repetitively 
outputted over a plurality of frame periods, the present 
invention may be similarly applied to a slow-motion 
reproduction in which a video signal of the same field is 
repetitively outputted over a plurality of field periods. 

To facilitate highly accurate editing with reference to 
the aucfio and to reduce the cost for facilitating highly 
accurate editing with reference to the audio, the follow- 
ing features are adopted: A slow-motion reproduction is 
enabled by reproducing video and audio signals 
recorded on a magnetic tape in a digital format at a 
speed lower than that of the normal reproduction and 
outputting a video signal of the same frame or field over 
a plurality of frame or field periods. An audio switching 
signal is generated in accordance with a variation in the 
video signal and the output of the audio signal is control- 
led in response to the audio switching signal, so that of 
the plurality of frame or field periods over which a video 
signal of the same frame or field is repetitively output- 
ted, only during one frame or field period immediately 
after the video signal varies, the audio signal is output- 
ted, and during the remaining frame or field periods, the 
output of the audio signal is stopped. 

Claims 

1. A magnetic recording and reproducing method for 
performing a slow-motion reproduction by repro- 
ducing video and audio signals recorded on a mag- 
netic tape in a digital format at a speed lower than a 
speed of a normal reproduction and repetitively out- 
putting a video signal of the same frame or field 
over a plurality of frame or field periods, 

wherein the audio signal is outputted only 
during a part of the plurality of frame or field periods 
over which a video signal of the same frame or field 
is repetitively outputted, and during the remaining 
part of the frame or field periods, the output of the 
audio signal is stopped. 

2. A magnetic recording and reproducing method 
according to claim 1, wherein the audio signal is 
outputted only during one frame or field period 
immediately after the video signal varies. 
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3. A magnetic recording and reproducing method 
according to claim 1 , wherein the speed of the slow- 
motion reproduction ranges from 1/2 to 1/30 the 
speed of the normal reproduction. 

5 

4. A magnetic recording and reproducing apparatus 
capable of performing a slow-motion reproduction 
by reproducing video and audio signals recorded 
on a magnetic tape in a digital format at a speed 
lower than a speed of a normal reproduction and w 
repetitively outputting a video signal of the same 
frame or field over a plurality of frame or field peri- 
ods, 

wherein switching means for controlling the 
output of the audio signal in response to an audio is 
switching signal outputted in accordance with a var- 
iation in the video signal is provided so that of the 
plurality of frame or field periods over which a video 
signal of the same frame or field is repetitively out- 
putted, only during one frame or field period imme- 20 
diately after the video signal varies, the audio signal 
is outputted, and during the remaining frame or field 
periods, the output of the audio signal is stopped. 

5. A magnetic recording and reproducing apparatus 25 
according to claim 4, wherein the speed of the slow- 
motion reproduction ranges from 1/2 to 1/30 the 
speed of the normal reproduction. 
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(57) To facilitate highly accurate editing with refer- 
ence to the audio and to reduce the cost for facilitating 
highly accurate editing with reference to the audio, the 
following features are adopted: A slow-motion reproduc- 
tion is enabled by reproducing video and audio signals 
recorded on a magnetic tape in a digital format at a 
speed lower than that of the normal reproduction and 
outputting a video signal of the same frame or field over 
a plurality of frame or field periods. An audio switching 
signal is generated in accordance with a variation in the 



video signal and the output of the audio signal is control- 
led in response to the audio switching signal, so that of 
the plurality of frame or field periods over which a video 
signal of the same frame or field is repetitively output- 
ted, only during one frame or field period immediately 
after the video signal varies, the audio signal is output- 
ted, and during the remaining frame or field periods, the 
output of the audio signal is stopped. 
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